Background and Objectives: Older lesbian, gay, bisexual, and transgender (LGBT) adults are more likely to live alone and less likely to have children compared with their heterosexual counterparts. The lack of immediate family system can render older LGBT adults particularly vulnerable to social isolation and its consequences. The current study utilizes social exclusion theory, which asserts that not only material resources but also engagement with and inclusion into the society are necessary for marginalized people to be integrated into the mainstream. The study examines whether aging service providers (e.g., senior centers, adult day care, transportation, employment services) who are perceived by older LGBT adults as welcoming to LGBT people may reduce this population's perceived isolation. Research Design and Methods: Data were collected through a needs assessment survey designed for the aging LGBT community in North Carolina. Adults aged 45 and over who self-identified as LGBT were recruited at several formal and informal groups. The survey yielded 222 valid responses. The outcome variable was perceived isolation. Key independent variables included having experienced welcoming aging service providers and living alone. Results: After controlling for potential confounders and demographics, logistic regression results showed that having experienced welcoming aging service providers was a protective factor against perceived isolation and it also buffered the negative impact of living alone. Discussion and Implications: The findings provided preliminary evidence for a new direction of intervention research-targeting LGBT cultural competence training for medical and social service providers.
Social isolation has detrimental effects on health and well-being. For this reason, eradicating social isolation was chosen by the American Academy of Social Work & Social Welfare as one of the 12 "Grand Challenges for Social Work." As their website asserts, "Social isolation is a silent killer-as dangerous to health as smoking." This assertion is supported by House (2001) , who found that the health risks of social isolation are comparable to the detrimental effects of both smoking cigarettes and obesity. Social isolation can lead to cognitive decline, coronary heart disease, and stroke (Béland, Zunzunegui, Alvarado, Otero, & Del Ser, 2005; Boden-Albala, Litwak, Elkind, Rundek, & Sacco, 2005) . It can also generate negative psychological effects such as depression (Cacioppo, Hughes, Waite, Hawkley, & Thisted, 2006) and suicidal ideation (Eng, Rimm, Fitzmaurice, & Kawachi, 2002; Rapagnani 2002) . In a meta-analysis on the influence of social relationship on the risk for mortality, Holt-Lunstad, Smith, and Layton (2010) found that participants with stronger social relationships had higher odds of survival.
Commonly identified risk factors for social isolation within the LGBT population include individual-level factors such as living alone, childlessness, disability, poverty/ low income, mental health concerns, and stigma/discrimination (SAGE, n.d.) . However, we know much less about how social environmental factors may affect midlife and older LGBT adults' perceived isolation. Although social support has often been identified as a protective factor for older adults (e.g., Krause, 1999; Tomaka, Thompson, & Palacios, 2006) , the literature has inadequately identified social support factors unique to the LGBT population. We need to discover unique protective factors beyond immediate family systems for this vulnerable group because the identified protective factors of marriage and children have historically been less obtainable for this population. The current study begins filling this gap by answering the question: Does social inclusion, operationalized as aging service providers (e.g., senior centers, adult day care, transportation, employment services) who are welcoming, make a difference in midlife and older LGBT adults' perceived isolation, particularly for those who live alone?
Living Alone and Social Isolation of LGBT Adults
Despite the absence of questions about LGBT status in the U.S. census (Wang, 2017) , findings from multiple studies have shown that LGBT older adults are less likely to have a partner and more likely to live alone compared with their heterosexual counterparts. Using a nation-wide sample, Fredriksen-Goldsen and colleagues (2011) found that gay and lesbian older adults were twice as likely as heterosexual elders to live alone. Wallace, Cochran, Durazo, and Ford (2011) found that half of gay/bisexual adult men (ages 50-70) in California lived alone, compared with 13.4% of heterosexual men. The proportion living alone among lesbian/bisexual adult women (more than 25%) was also higher than for heterosexual women (20%) (Wallace et al., 2011) . Similar results were found in samples from New York, San Francisco Bay Area, and Los Angeles (SAGE & MAP, 2010) . Transgender people may suffer even more from lack of social support, as it has been reported that medical providers often require candidates for sex reassignment surgery to divorce their spouses (SAGE & MAP, 2010) .
LGBT older adults are also less likely to rely on children compared with their heterosexual counterparts. A large New York study found that LGBT elders were four times less likely to have children to assist them (Brookdale Center on Aging, 1999) . This is partly due to the fact that historically, LGBT people have been denied the right have children (Montero, 2014) . Although same-gender couple adoption was legalized nationally in 2016, the process was long and arduous. As of 2014, only 21 states and the District of Columbia allowed same-gender couples to adopt jointly (Montero, 2014) .
The lack of partner and children and consequently the possible social support from the immediate family system renders this group of older adults particularly vulnerable to social isolation and its consequences. Kim and FredriksenGoldsen (2016) found that the level of loneliness, a subjective measure of social isolation, is much higher among LGB older adults (age 50-70) who live alone compared to those living with a partner/spouse when controlling for demographic characteristics and health conditions. Grossman, D'Augelli, and Hershberger (2000) also demonstrated that the level of loneliness for LGB older adults living alone is much higher than for those living with others. Additionally, Fokkema and Kuyper (2009) found that LGB older adults were significantly lonelier and had less social support than heterosexual older adults in the Netherlands.
The Lens of Social Exclusion
Social exclusion theory was first introduced in 1974 by René Lenoir (de Haan, 1998) . It asserts that not only material resources but also engagement with and inclusion into the society are necessary for people to be integrated into the mainstream. As Duffy (1995) stated, "social exclusion is a broader concept … encompassing not only low material means but the inability to participate effectively in economic, social, political and cultural life, alienation and distance from the mainstream society" (p. 4). Social exclusion theory has been extensively used to study people in marginalized groups, based on a multidimensional perspective (Muddiman, 2000) . The social exclusion perspective has been used to study both the older adult population and LGBT population but not the intersection of the two groups. For instance, Lee, Hong, and Harm (2014) used the social exclusion perspective to explain poverty among Korean immigrant older adults. They operationalized social exclusion into three dimensions-exclusion from social and civic life, exclusion from asset building, and exclusion from the labor market-and found that social exclusion contributes significantly to Korean immigrant older adults' odds of living in poverty. Within the realm of LGBT literature, discrimination, as one dimension of social exclusion, has often been singled out as a predictor of negative health outcomes (Khan, Combaz, & McAslan Fraser, 2015) . For instance, Bostwick, Boyd, Hughes, West, and McCabe (2014) found that sexual orientation discrimination was associated with higher odds of mental health disorder in comparison with other types of discrimination.
LGBT-Welcoming Aging Service Providers
LGBT older adults often report feeling unwelcome at senior centers and other aging service providers (SAGE & MAP, 2010) . Unwelcoming aging service providers may not be equipped to address discrimination and often fail to reach out to the aging LGBT population (Hughes, Harold, & Boyer, 2011; SAGE & MAP, 2010) . In fact, whether a service provider is welcoming to its LGBT clients is a crucial component in assessing the cultural competency of these service providers (e.g., Portz et al., 2014) . A culturally competent service provider would demonstrate their welcome to the LGBT population, ensure that LGBT older adults in the community are aware of their services, and provide appropriate services to this population (SAGE & MAP, 2010) . Recently, there has been an increase in calls for service providers to engage in cultural competency training to serve their LGBT clients (e.g., Bradford et al., 2016; Gendron et al., 2013) , which is an urgent need because multiple studies have documented that LGBT people utilize social services such as mental health services at higher rates compared with their heterosexual counterparts (e.g., Cochran, Sullivan, & Mays, 2003; Stanley & Duong, 2015) .
Because LGBT older adults are more likely to live alone and less likely to have social support from the immediate family system, the support they gain from the environment, the aging service providers in our study can be an important supplement to their social support system. For example, many older adults go to senior centers on a daily basis to socialize and to utilize their services. When a senior center is unwelcoming to LGBT clients, these LGBT older adults may need to hide their identity and live under daily stress and in fear of discrimination and denied service. In comparison, a welcoming senior center cannot only provide a safe environment to LGBT older adults but also facilitate educational programs for their clients, in general, to help combat homophobia in their community. A welcoming service provider is also a sign of social inclusion of marginalized populations by the mainstream society. In this study, aging service providers refer to the aging and adult service providers listed by the North Carolina Health and Human services (NC-DHHS, n.d.), such as senior centers, adult day care, home-delivered meals, in-home aide, transportation, case management, respite, and employment services (NC-DHHS, n.d.). Due to the general lack of attention of aging service providers to LGBT older adults, to our understanding, no studies have examined the contextual factors of social isolation related specifically to aging service providers or agency settings.
The Current Study
Through the lens of social inclusion, the current study begins to fill that gap. Particularly, we examine whether having experienced welcoming aging service providers (e.g., senior centers, adult day care, transportation, employment services) can serve as a protective factor for perceived social isolation. We also examine whether it can buffer the negative impact of living alone on the perceived isolation of midlife and older LGBT adults. We have two hypotheses.
Hypothesis 1: Having encountered welcoming aging service providers is associated with reduced odds of feeling isolated among midlife and older LGBT adults. Hypothesis 2: Having encountered welcoming aging service providers moderates the negative impact of living alone among midlife and older LGBT adults.
Methods

Data and Sample
The data were collected through a needs assessment survey of the aging LGBT community in North Carolina. The survey was conducted by the Center on Aging and Education at the University of North Carolina at Chapel Hill in 2013. Due to the sensitive topic and the assumption that many midlife and older LGBT adults conceal their sexuality or gender identity, a nonprobability sampling strategy was adopted. Adults age 45 and over who self-identified as lesbian, gay, bisexual, or transgender (LGBT) were recruited through e-mail announcements or fliers distributed at several formal and informal organizations, including nonprofit
LGBT organizations, multipurpose senior centers, retirement communities, self-help groups, and meet-up groups for people who self-identified as LGBT. Participants were also encouraged to forward the online survey to their friends who met the study criteria. The survey yielded 240 valid responses. After excluding those to whom the welcoming service provider question did not apply, the final sample size was 222. Due to the nonprobability sampling strategy, our sample was predominantly White (93%) and non-Hispanic (96% 
Measures
Outcome Variable
Perceived isolation was originally a three-category variable asking respondents whether they felt isolated, somewhat isolated, or not isolated. Due to a small sample size in the "felt isolated" category (N = 22), compared to "felt somewhat isolated" (N = 76) and "Not isolated" (N = 137), we recoded the outcome into a dichotomous variable, with 1 indicating feeling isolated or somewhat isolated and 0 indicating not feeling isolated. This coding scheme allowed us to draw practical clinical implications from the findings. Additionally, this coding scheme is also preceded by O'Donnell, Jabareen, and Watt (2010).
Key Independent Variables
Welcoming aging service providers was a dichotomous variable, indicating whether respondents reported that they had encountered any aging service provider in their community that they considered as welcoming to LGBT people, with yes coded as 1 and no coded as 0. Aging service providers included but were not limited to, senior centers, adult day care, home-delivered meals, in-home aide, transportation, case management, respite, and employment services. Living alone was a dichotomous variable indicating whether or not respondents were living by themselves, with yes coded as 1 and no coded as 0.
Control Variables
Follow the strategies of selecting control variables by Bernerth and Aguinis (2016), we controlled for potential confounding variables for perceived isolation and living alone.
LGBT status was a categorical variable, indicating whether respondents identified themselves as gay, lesbian, bisexual, transgender, or other such as "gender non-conforming." Outness (openness about LGBT status) was a scale indicating to what extent respondents were open about their sexuality or gender identity in six areas: family of origin, friends, primary health care provider, neighbors, faith community, and the workplace. Answers about their openness to each group were coded as 0 (not open), 1 (to some degree), and 2 (open). The final outness scale derived from the mean of six scores, ranging from 0 to 2. Consulting a mental health professional was a dichotomous variable indicating whether respondents had consulted a mental health professional (i.e., a social worker, therapist, and psychologist) in the past 2 years. Hate violence was also dichotomous indicating whether respondents had experienced harassment, abuse, or violence in their lifetime, which they felt was related to their sexual orientation or gender identification. We also controlled for three demographic variables for selection bias. Employment status had three categories: employed, retired, and unemployed. Age had three categories: age 45-54, 55-64, and 65+. Income had six $20,000 intervals, ranged from under $20,000 to $100,000 and over, and was treated as a continuous variable.
Analysis Procedure
We first examined the missing values and no detectable missing patterns were found. Because we had a relatively small sample size, we deemed that multiple imputation was not appropriate and we handled missing cases (N = 23) with listwise deletion. Logistic regression was adopted to model perceived isolation. We assessed normality and multivariate linearity to ensure that both conditions were met for the independent measures. The modeling process involved three steps. First, we assessed the zero-order relationships between having experienced welcoming aging service providers and living alone with perceived isolation. Second, other control variables were added. In our final step, we examined the interaction between welcoming aging service providers and living alone. According to Williams (2010) , in nonlinear models, a significant interaction term cannot be directly interpreted as evidence of differences among groups, as it can also be due to differences in residual variance. Thus, we fitted a heterogeneous model first to examine whether there was any difference between those who lived alone and those who lived with others. The results showed no heterogeneity problem with our model. The results yielded by logistic regression including the interaction term were the same as those from the heterogeneous choice model. The significant interaction term between welcoming aging service providers and living alone was added to the final model. Table 1 presents the descriptive statistics for the sample. Our sample was largely composed of gay (N = 113) and lesbian persons (N = 100), leaving a small number of bisexuals (N = 6), transgender people, and people who chose to not disclose their identity (N = 17). Table 2 presents the results of three logistic regression models. Model 1 showed that the odds of feeling isolated for those who experienced welcoming aging service providers were 61% less than for those who had not experienced welcoming aging service providers. On the other hand, for those who lived alone, the odds of feeling isolated were 2.45 times larger than the odds for those who were not living alone. In Model 2, when control variables were added, both welcoming aging service providers and living alone remained statistically significant (OR = 0.45, p < .05; OR = 2.32, p < .05). There was no difference between lesbians and gays regarding perceived isolation. We do not interpret the coefficients of the other sexual minority groups due to their exceptional small sample sizes. Being open about their sexual orientation/gender identity largely reduced the odds of perceived isolation for midlife and older LGBT people (OR = 0.08, p < .01). Having consulted a mental health increased the odds of perceived isolation by 1.49 times (OR = 2.49, p < .05). Having experienced hate violence was also positively associated with perceived isolation (OR = 2.29, p < .05). Employed or retired LGBT persons had much lower odds of feeling isolated compared with the unemployed (OR = 0.07, p < .05; OR = 0.05, p < .05). Neither income nor age was associated with perceived isolation.
Results
In Model 3, the interaction term between welcoming aging service providers and living alone was statistically significant (OR = 0.21, p < .05). For those who lived with others (living alone = 0), the effect of welcoming aging service providers was not statistically significant (OR = 0.78, p = .59). For those who lived alone, the effect of welcoming aging service providers was statistically significant. The corresponding odds ratio was calculated by multiplying the odds ratio of the interaction term (0.21) with the odds ratio of welcoming aging service providers (0.78), which was 0.16. This means that for those who lived alone, having experienced welcoming aging service providers reduced the odds of perceived isolation by 84%. In a similar fashion, we interpreted the odds ratio of living alone for two separate groups: those who had experienced welcoming aging service providers and those who had not. For those who had not experienced welcoming aging service providers, the odds of perceived isolation for those who lived alone was Age 45-54 is the reference group. *p < .05. **p < .01. ***p < .001.
5.3 times of those who were not living alone. For those who had experienced welcoming aging service providers, the odds ratio of perceived isolation for those who lived alone was largely reduced to 1.11 times (5.30 × 0.21) that of those who lived with others. To graph the interaction effect, we obtained the predicted probabilities of perceived isolation for the combination of welcoming aging service providers and living alone (see Figure 1) .
Discussion
The findings of this study provided fresh information about protective factors against isolation among the aging LGBT population at the environmental level, that is, beyond the circle of family and friends. Our findings suggest that for midlife and older LGBT who are living alone, having welcoming aging service providers in their areas can be very beneficial. One advantage of our study is that we were able to control for an LGBT person's outness (openness about their LGBT status). Although being open about LGBT status is often considered a positive move for reducing self-stigma (Corrigan, Kosyluk, & Rüsch, 2013) , openly identified LGBT persons risk being discriminated against. Welcoming aging service providers can serve as a buffer against the negative impact of living alone and make these people less likely to feel isolated. A welcoming service provider who demonstrates their understanding of and inclusiveness toward the LGBT groups' needs may well serve as a substitute for close families or friends for people who live alone. The poignant fact that LGBT people are more likely to live alone, be single, and be childless makes our findings timely and critical for setting a new direction towards intervention development targeting socially isolated aging LGBT population. In order to reduce the perceived isolation of this population, we can focus more attention on the cultural competence training of service providers.
This new intervention approach is urgently needed because existing interventions targeting social isolation have largely ignored the environmental or community level factors. The "traditional" intervention tends to focus on individual older adults, either through group-level or through individual-level activities. However, not all interventions are effective in reducing older people's social isolation. In a systematic review, Cattan, White, Bond, and Learmouth (2005) found that eight out of 18 interventions were ineffective, among which, six focused on a one-on-one support (Cattan et al., 2005) . Even for interventions demonstrated to be effective in the short-term, the long-term effect remains unknown, and each intervention reaches a limited number of older adults. By contrast, cultural competence training to health and social service providers can potentially contribute to reduced isolation for substantial numbers of clients for years to come.
Furthermore, multiple studies have identified that midlife and older LGBT adults have substantial barriers to accessing health care and social services. For example, King and Dabelko-Schoeny (2009) found that midlife and older
LGBT adults are five times less likely to access health care and social services. Metlife Mature Market Institute, & The Lesbian and Gay Aging Issues Network of the American Society on Aging (2010) reported that almost half of lesbian and gay Baby Boomers lack the confidence to disclose their sexuality or gender identity to health care providers for fear that they would not be treated with dignity and respect. Nonetheless, health and social care have been consistently found to be one of the highest ranking needs among British midlife and older LGBT population, along with housing and other services (Addis, Davies, Greene, MacBride-Stewart, & Shepherd, 2009) . Similarly, Jenkins Morales, King, Hiler, Coopwood, and Wayland (2014) found that both LGBT baby boomers and the silent generation in the greater St. Louis area report that they have barriers to health care and legal services.
Because of this high level of concern about health care among the aging LGBT population, cultural competence in serving this vulnerable population is pivotal. A culturally competent service provider cannot only reduce perceived isolation for LGBT older adults but may also increase their likelihood of accessing services, therefore potentially reduce the health disparities that this group of older adults face compared with their heterosexual counterparts. Yet, in a study assessing the capacity for providing culturally competent services to LGBT older adults in an urban neighborhood in Denver, Colorado, Portz and colleagues (2014) found that only four of the agencies belonged to the category of "high competency," 12 were considered "seeking improvement," and 8 were considered "not aware." Although this only represents one community, it suggests a large untapped need for such training.
In the current sociopolitical climate, service providers may show a lack of sensitivity and even overt discrimination toward LGBT people. In spring of 2017, South Dakota became the first state to pass an anti-LGBT bill, which severely limits the services that LGBT people can receive. It is predicted that a swath of state level anti-LGBT bills will follow in the near future (American Civil Liberties Union, 2017, March 10). Our findings provide timely evidence that implies the harmful impact this new wave of anti-LGBT bills will have upon older adults. As our model shows, a lack of welcoming aging service providers is associated with a much higher probability of perceived isolation for those who live alone. Considering the detrimental effect of social isolation for older adults' health and well-being, welcoming aging service providers are essential in LGBT people's lives.
Limitations and Future Directions
This study has several limitations. First, due to the sensitivity of approaching this hard-to-reach population, our sample is not representative even of North Carolina, much less the nation as a whole. Our sample is not representative of racial and ethnic minorities or people with lower income. In addition, the most isolated LGBT elders would be the most likely to be missed in a sampling strategy that depends on publicity in various group settings and/or referral by friends and acquaintances who know of potential recruits'
LGBT status. As we have stated previously, most isolated
LGBT older adults may live in rural areas which our survey was not able to reach due to limited resources. Future studies can target rural areas as the LGBT older adults in these areas may need social support the most.
Second, we are aware of disparities in social isolation among the LGBT groups. However, due to small sample sizes of the bisexual, transgender, and "other," we were not able to examine these groups statistically. Nonetheless, to our knowledge, our study is the first to examine the relationship between perceived isolation and having experienced welcoming aging service providers. Future larger-scale research on a nationally representative LGBT sample could not only test these findings but allow a more dependable measure of whether there are racial or ethnic variations.
Third, our data are cross-sectional. Therefore, no causality can be inferred from our findings. Finally, our data may contain self-report biases. Due to the lack of personality variables, we were not able to control for individual optimism/pessimism differences in terms of perceived welcome from service providers. However, we also believe that it is important and necessary to examine subjective experience of welcoming aging service providers simply because there is no standard measurement of a welcoming service provider existing yet. Future research can adopt experimental design in order to examine causality. Meanwhile, even with the limitations of these data, findings suggest that the development and testing of interventions to improve the LGBT sensitivity and competence of service providers would be an extremely valuable next step in the research agenda.
Conclusion
Using community needs assessment survey data, this study identified unique protective factors for midlife and older
LGBT adults' against perceived social isolation. Logistic regression results showed that after controlling for demographics and other potential confounders, particularly an LGBT person's outness (openness about LGBT status), having encountered welcoming aging service providers is a protective factor against perceived isolation, and it also buffers the negative impact of living alone. These findings provided preliminary evidence for a new direction of intervention development targeting cultural competence training for service providers.
